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Abstract
Congenital absence of the pericardium is a very rare anomaly which 
has an incidence of 1 in 14000 cases in autopsy studies. Defects in 
the pericardium are either partial or complete with complete defects 
having a much benign course than partial defects. Partial defects are 
associated with complications like strangulation of a herniated cardiac 
chamber or coronary artery stenosis from external compression. Abs-
ence of the left pericardium is the most frequently encountered type 
of defect which accounts for 2/3 of the cases. We herein report a case 
of complete absence of the entire pericardium which is an extremely 
rare subtype with associated Cardiac magnetic resonance images.
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Introduction
Congenital absence of the pericardium is a very rare anomaly which 
is usually asymptomatic. But it can also be symptomatic and infre-
quently associated with life threatening complications like strangula-
tion of heart chambers and sudden cardiac death making it a clinically 
relevant entity. Congenital absence of the pericardium is usually an 
autopsy diagnosis or an incidental finding at the time of cardiotho-
racic surgeries [1, 2]. Its incidence in autopsy studies was reported as 
1 in 14000 [3]. In a population of cardiovascular surgical patients, its 
incidence was 1 in 2267 patients [1]. Defects can either be partial or 
complete. The most common type is a left sided pericardial absence 
which accounts for 2/3 of all congenital pericardial defects [4]. Com-
plete absence of the entire pericardium (left and right sided) is consi-
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dered very rare and accounts for only a fraction of 
the cases reported. We present a case of congenital 
complete absence of the pericardium and describe 
the characteristic cardiac magnetic resonance ima-
ging (MRI) findings.
Case report
A healthy 48-year-old male presented for outpatient 
exercise echocardiography stress test. He had been 
complaining of positional pleuritic chest pain. His 
past medical history and family history were unre-
markable. He was on no medications and denied 
illicit drug use, tobacco or alcohol abuse. Physical 
examination revealed a blood pressure of 114/68 
mmHg and a pulse of 54 beat/minute. There was 
no jugular venous distension and lungs were clear 
to auscultation. There was mild pectus excavatum. 
Cardiac examination was remarkable for lateral dis-
placement of the apex to the mid-axillary line, with 
a grade II/VI systolic murmur heard best at the lower 
left sternal border with no radiation. A 12-lead elec-
trocardiogram (ECG) showed sinus bradycardia with 
heart rate of 52 beats per minute, incomplete right 
bundle branch block and poor R wave progression 
in precordial leads. Cardiac stress test was negati-
ve for inducible ischemia. Echocardiogram showed 
various abnormalities including unusual echocardio-
graphic windows, cardiac hypermobility, abnormal 
swinging motion and abnormal ventricular septal 
motion. Based on the abnormal echocardiogram 
findings, a Cardiac MRI was obtained which con-
firmed the diagnosis of congenital absence of the 
entire pericardium (figure 1).
figure 1:  MRI images of the patient with congenital complete pericardial absence is illustrated in panels 
A, B and C. MRI images in panels D, E, F belong to a patient with no pericardial absence and 
have been provided for comparison.
Panels A and B: Balanced Turbo Field Echo MRI demonstrates non visualization of the entire pericardium, levoposition of the heart 
with the apex towards the mid axillary line (A), and lung tissue interposition between the inferior surface of the heart and the 
diaphragm (B) which confirms the absence of pericardium. Panel C: T2 weighted Turbo Spin Echo MRI shows a “tongue” of lung 
which interposes between the main pulmonary artery and the aorta. Panel D: The apex of the heart is directed towards to the 
midclavicular line (D). There is no lung tissue between the inferior surface of the heart and diaphragm (E). Panel (F) demonstrates 
no lung tissue interpositioning between the aorta and the pulmonary artery. Also note the subtle mediastinal shift of the great 
vessels in panel (C) when compared to panel (F) which would also indicate the levoposition of the heart.
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Discussion
Congenital defects of the pericardium are thought 
to result from inappropriate, early atrophy of the 
ducts of Cuvier which supply blood to the develo-
ping pleuropericardial membranes [3]. In most ins-
tances, these atrophies are left-sided [3]. Likewise, 
congenital absence of pericardium is frequently left 
sided. They have been associated with intracardiac 
anomalies like atrial septal defect, ventricular septal 
defect, tetralogy of Fallot [1] and extracardiac ano-
malies like diaphragmatic hernia [2], lung anomalies 
like left lung hypoplasia and bronchogenic cyst [5]. 
The presented case herein exemplifies an isolated 
complete absence of the entire pericardium. Analy-
sis of published data on complete absence of the 
entire pericardium reveals that though the defect 
has been present from birth, the diagnosis has been 
made  across different age groups, from as early 
as the neonatal age group to as late as the eighth 
decade of life [2, 6]. Almost always, neonatal and 
infantile patients are being diagnosed at the time 
of surgery for other congenital anomalies usually a 
congenital diaphragmatic hernia [2]. Reported pre-
senting features of complete pericardial absence in 
adults include atypical chest pain of varying seve-
rity, palpitations, shortness of breath or incidental 
discovery at the time of cardiothoracic surgeries [4]. 
Due to vague and atypical symptoms, congenital 
absence of pericardium can mimic other conditions 
such as acute coronary syndromes, valvular heart 
disease like mitral prolapse, pulmonic stenosis, tu-
mours of the lung or heart. Chest pain is thought 
to be secondary to tension from pleuropericardial 
adhesions, lack of pericardial cushioning, and un-
due torsion or strain on the great vessels as they 
serve as the only anchor for the heart. [7]
Defects in the pericardium can be complete or 
partial. Complete absence of the pericardium usua-
lly carries an excellent prognosis and has only been 
rarely associated with traumatic transection of aor-
ta, type A aortic dissection, sudden death due to 
possible torsion/trauma to great vessels owing to 
cardiac hypermobility [1, 6, 8]. Partial defects have 
been much more frequently associated with life 
threatening complications that include herniation 
and strangulation of a heart chamber or stenosis 
of a coronary artery leading to dysrhythmias, angina 
and sudden cardiac death [1, 9]. 
The diagnosis of congenital pericardial absence 
though rare has been associated with pathogno-
monic and tell-tale signs on imaging. Chest radio-
graphs in patients without other obscuring con-
genital anomalies reveal levoposition of the heart, 
irregular left heart border, prominence of main 
pulmonary artery (MPA), and lung tissue inter-
position between the MPA and aorta (which are 
usually enclosed together by pericardium without 
lung tissue in-between) and also between the heart 
and diaphragm [10]. On transthoracic echocardio-
gram, unusual echocardiographic windows, cardiac 
hypermobility, abnormal ventricular septal motion 
and abnormal swinging motion of the heart are 
frequently encountered [5].
Magnetic resonance imaging is a noninvasive 
imaging modality which can definitively diagno-
se absence of pericardium and is considered the 
gold standard for evaluation of the pericardium. [7] 
Abnormal orientation of the heart where it is dis-
placed to the left and posterior aspect, previously 
described as levoposition; is noted with congenital 
complete pericardial absence. MRI will also reveal 
excessive myocardial mobility and interposition of 
lung tissue between aorta and MPA. Non visualiza-
tion of pericardium on MRI should not be utilized 
as the sole evidence to diagnose congenital absence 
of pericardium as the low signal intensity from the 
adjacent lungs and paucity of epicardial fat over 
the left atrial appendage and left ventricle can in-
terfere with reliably identifying the pericardium [11]. 
Diagnosis should not be made without associated 
levoposition of the heart as in our case, or regional 
bulging of the heart chamber in partial defects [11]. 
Complete absence or small defects seldom re-
quire any treatment [10] and if needed may be li-
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mited to activity modification. Surgical procedures 
are usually done in patients with partial defects 
with associated or impending herniation of a car-
diac chamber or at the time of other cardiovascular 
procedures [1]. Partial defects are either closed or 
enlarged depending on size to prevent herniation 
of vital structures [1]. Surgical reconstructions of the 
pericardium in patients with debilitating symptoms 
from left sided absence or complete pericardial ab-
sence have also been reported [10]. Surgery -which 
is not the norm- would aim for stabilization of the 
heart by using prosthesis/peritoneum to recreate a 
pericardial covering [6, 10]. 
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